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Communication Drug-Induced

Toxic Myocarditis
A 66-year-old woman presented with new-onset complete left bundle branch block and
congestive heart failure. She had had chronic paranoid schizophrenia for 35 years and
had been taking medications to control her psychiatric disorder for the past 10 years. 
A 2-dimensional echocardiogram performed at the onset of congestive heart failure
showed dilated cardiomyopathy with global impairment of left ventricular function (ejec-
tion fraction <0.25). Despite withdrawal of the medications most likely responsible 
for the heart problems (perphenazine, 2 mg; and amitriptyline, 25 mg), the patient died
of refractory congestive heart failure 2 years later. Histologic examination at autopsy
showed evidence of persistent toxic myocarditis with fibrosis of the heart and persis-
tent chronic hepatitis. These autopsy findings were considered to be drug related. (Tex
Heart Inst J 2003;30:76-9)

he incidence of myocarditis in patients with idiopathic dilated cardiomy-
opathy varies widely—from 13% to 63%—as shown by endomyocardial
biopsy.1 The incidence is probably higher when the entire myocardium is

microscopically examined at autopsy. We present an illustrative case and discuss
toxic myocarditis on the basis of autopsy findings.

Case Report

In September 1999, a 66-year-old woman was evaluated for new-onset complete
left bundle branch block and congestive heart failure (CHF). She had had chronic
paranoid schizophrenia for 35 years and had been controlling the symptoms for 10
years with perphenazine (2 mg) and amitriptyline (25 mg, 3 times per day). An
echocardiogram (Fig. 1) showed dilated chambers, severe mitral and tricuspid re-
gurgitation due to annular dilatation, and global impairment of left ventricular
function (ejection fraction, <0.25). Toxic myocarditis (TM) related to the above-
mentioned drugs was considered the most likely diagnosis. Despite the withdrawal
of the perphenazine and amitriptyline and treatment for CHF with salt restriction,
inotropic agents (digoxin, 0.25 mg), diuretics (furosemide, 40 mg), enalapril (10
mg per day), and isosorbide dinitrate (10 mg, 4 times per day), the patient’s course
over the next 2 years was characterized by slow clinical deterioration. The CHF
eventually became refractory to medical treatment, and the patient died in Sep-
tember of 2001.

At autopsy, the heart weighed 340 g, and there was dilatation of all 4 chambers.
The aorta and coronary arteries were free of atherosclerosis and thrombi. Gross ex-
amination of the myocardium showed absence of necrosis or scarring. Histologic
examination (Fig. 2) of the left ventricle, however, showed vacuolization and dis-
ruption of myocardial fibers. These findings were associated with widespread 
scattered foci of interstitial chronic inflammatory cells consisting of lymphocytes,
eosinophils, and plasma cells. Prominent interstitial fibrosis was also present (Fig.
3). Intramural arteries and veins were normal. These histologic findings met the
Dallas criteria for toxic myocarditis with fibrosis.2 Other related histologic findings
were confined to the liver, where chronic nonspecific hepatitis was present, proba-
bly related to the same drugs (Fig. 4). Serologic tests for hepatitis viruses A, B, and
C were negative.

Discussion

Toxic drug-induced myocarditis, simply defined, is an inflammation of heart mus-
cle resulting from drugs used illicitly or as a part of medical treatment. Toxic myo-
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carditis is characterized by either acute or insidious
onset and usually runs a protracted course. Frequently,
irreversible end-stage disease manifests as dilated car-
diomyopathy.3 This progression is characterized by in-
f lammation and myocytolysis, gradually resulting in
death of myocytes and replacement by fibrous tissue.4

Dilated cardiomyopathy may occur as a conse-
quence of the use of phenothiazines. If TM is the un-
derlying cause, evidence of this can be documented
on endomyocardial biopsy or autopsy. Identification
of TM also suggests the possibility of remission upon
withdrawal of the medications early in the course of
disease. Although it is possible that any drug used in
medical practice can cause TM, medications known
to cause this problem are listed in Table I. The most
recent addition to the list is clozapine.5

Findings of new-onset complete left bundle branch
block and CHF in combination are compatible with
a diagnosis of idiopathic dilated cardiomyopathy, but
also with a diagnosis of myocarditis of infectious 
(viral, bacterial) or toxic origin. An endomyocardial
biopsy is often used to differentiate between cardio-
myopathy and myocarditis. Morphologic evidence,
including both an inflammatory infiltrate and myo-
cyte damage, are required for the unequivocal diag-
nosis of myocarditis.2 These criteria, as described by
Aretz and colleagues,2 are widely accepted. Within
their classification system, TM exists when myocyte
degeneration occurs, along with a collection of ma-
ture lymphocytes or a mixed cellular infiltrate, often
with fibrosis. These required constellations of patho-
logic findings are meant to avoid over-diagnosis of
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Fig. 1  Two-dimensional echocardiogram shows A) enlarged left atrium and ventricle  and B) 4-chamber enlargement. Color-flow
Doppler shows C) mitral regurgitation and D) tricuspid regurgitation.

Ao = aorta; LA = left atrium; LV = left ventricle; MR = mitral regurgitation; RA = right atrium; RV = right ventricle; TR = tricuspid
regurgitation
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TM by the presence of leukocytic infiltrate alone, be-
cause the latter is a common finding in idiopathic 
dilated cardiomyopathy, as well.6 In our patient, the
presence of drug-induced chronic hepatitis gave fur-
ther weight to the diagnosis of TM rather than idio-
pathic dilated cardiomyopathy. When the diagnosis
of TM seems likely, additional evaluation by immu-
nofluorescence and electron microscopic evaluation
of the biopsies or an autopsy specimen is very help-
ful. Myofilament loss shown by electron microscopy
is a valuable prognostic indicator.7 Other such indi-
cators include left bundle branch block and left atrial
enlargement, which independently predict death.8

Toxic myocarditis, even if recognized early in its
course, may not be reversible. Nonetheless, withdraw-
al of the offending drug and continued follow-up are
prudent for effective management. With these mea-
sures, our patient survived 2 years after the clinical di-
agnosis of toxic myocarditis, which was confirmed at
autopsy. The persistence of toxic myocarditis under
such conditions may be related to the complex rela-
tionship between adaptive and maladaptive genetic
and immunologic responses of the affected host.
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Fig. 2  Histologic examination of left ventricular myocardium
shows vacuolization (arrow), disruption of myocardial fibers
(arrowheads), and widespread foci of chronic inflammatory
cells consisting of lymphocytes, eosinophils, and plasma cells
(H&E, orig. ×200).

Fig. 3  Left ventricular myocardium shows prominent and
widespread interstitial fibrosis (Masson’s trichrome stain, 
orig. ×100).

Fig. 4  Histologic examination of the liver shows collection of
prominent mixed cellular infiltrate, degenerating hepatocytes,
and fatty infiltration (H&E, orig. ×100).

TABLE I. Drugs Known to Cause Toxic Myocarditis

Phenothiazines Amphetamines

Cocaine Anthracyclines

Alcohol Lithium

Tricyclic antidepressants Dopamine

Dobutamine Norepinephrine

Epinephrine Phenylpropanolamine

Ephedrine Cyclophosphamide

5-Fluorouracil Ferrous sulfate

Interleukin Clozapine
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